Access to clean drinking water is still a global problem. In developing countries around 80% of diseases are linked to poor drinking water supplies and sanitary conditions. The largest health risks of impure
drinking water include pathogenic bacteria and viruses. For the removal of such microbial contamination several water treatment technologies have been developed.
The problem of most systems lies in their relative complex installation and the urge of periodical maintenance. For application in developing countries it is inevitable that the installation of the device is straightforward and is able to operate independently of a power grid. Portable solutions on the market today include ultra-and microfiltration membranes, ceramic filters, activated charcoal filters or chemical disinfection with halogens.
The commercially available DrinkPure™ filter was developed in collaboration with the ETH spinoff company Novamem at the Functional Materials Laboratory of ETH Zurich. The key part of this filter is a microfiltration membrane that is produced by pore formation via dissolvable calcium carbonate nanoparticles.
The industrial production of this membrane only utilizes low-cost processes and materials, but it relies heavily on sophisticated machinery. The scope of this laboratory experiment is to produce a drinking membrane that resembles the production stages of the commercially available membrane, but is accomplished by using daily commodities. In a second step, the effectiveness of the filter is tested with watercolor dispersions and food color solutions. In addition to the microfiltration membrane (which filters bacteria and solid contaminants) the DrinkPure™ filter product also includes an activated charcoal filter, which mostly filters dissolved impurities out of the feed water.
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Safety
Put on safety goggles and a lab coat. Wear gloves when contact with liquids (acids and dispersions) is possible or necessary. Handle all employed chemicals with care. In case of skin contact wash immediately with water and soap and rinse for at least 15 minutes. In case of eye contact rinse with water for at least 15 minutes.
Equipment and Chemicals
For the production of approximately 25 membranes in ½ page size each one needs:
Chemicals:
• 20 g Cellulose acetate (Sigma-Aldrich No. 180955)
• 41 g Calcium carbonate (Sigma-Aldrich No. 21069)
• 17.6 g Glycerol 
Procedure for the Production of the Membrane
Preparation of Cellulose Acetate Dispersion for the whole class (performed by two students)
1. Transfer the whole cellulose acetate polymer solution into the glass of a kitchen blender. Add 41 g of calcium carbonate and 17.6 g of glycerol.
2. Mix the suspension for three minutes at the highest setting of the kitchen blender. Transfer the whole mixture into a fresh Schott flask and close the flask to avoid solvent evaporation.
3. Fill the kitchen blender glass immediately with water to precipitate the remaining dispersion. The precipitated polymer waste can be disposed into the household waste.
Production of membrane sheet (in groups of two)
1. Four layers of scotch tape are applied to two parallel sides of a glass or mirror plate. Take care that no air bubbles are trapped within the tape layers.
2. Rinse the surface of the mirror or glass plate with a paper towel and some ethanol. 
Observation:
3. Prepare a 20 ml mixture of food coloring (e.g Brilliant Blue FCF E133), using 1 mg of the solid color.
Filter around 10 ml of the food coloring solution through the same membrane.
4. Remove the membrane and clean the Büchner funnel and suction flask. 
